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[ft*11] ?L«0. 5~6. 0 m meofiHefatiiJIgSr 
[11*92] ?LSO. 5~6. 0/*m©»««iBJSESr 

[0 0 0 1] 
[0 0 0 2] 

[t£*£>K#f] ^?LSIS53*K (Milk Fat Globule Membr 
ane) ttii^MFGM t Pf&^ * tl 5 £ t V ^ tt R 

b t CO ^t^?LIbR*J^ (Milk Lipid Globule Membrane) 
tt>f¥U\ MLGM^B&^^^S- t tfeSo r^Tlim 

^P^lH#^^MFGM^*H^^^^MFGMi:^^ btfi 

^-e#5<^»±, i»*tt<DiSSv^ltif t^*<^*fc<oti^Q 
cDMFGMte, ^fL^XrcorcoJ: 5 *SIK^*Tfc, 3£v^ 

ft{tfe8SJiM»-T?#5o *BH^ MFGMofLfbti^f^i/^i: 

^fS(CiotiS$tltV>5 (Kanno, C. J. Food. S 
ci. 54(6), 1534-1539, (1989)) 0 ^(Dfcbb^ MFGM^ 

[0 0 0 3] mM&xm<D^mx^ 

W^Wil^ffiV^^TV^o b^bft;^^ MFGMO^ 

— A £r ^ — ~ > 9 b T MF GM Bf # £r ^ 9 — % ? V 9 flij # 
fr£i±\ (3. 9i^4. o) Mft££5K:p 

^S3tftXS£&TMFGM£W§4bT^5 0 --~?\ 9 

^ y — ^-fer^i^— t£!?'V9 3—^n&^m-r^t 
^o^M^m^m v )Mvx9 y— A^cD^-tf-r^a 



[0 0 0 4] 

ftV\ MFGM^p p p^^p°pCD^I^*IJffli-^»^ 

r t »^Jiofi:#3S^&a* b< ftv^r tt-fcSo bfc 

5^* — S/v^fc, -e^5f£frt1BS¥*XST\ b^t 
»3tXSt?— SriP x. ft V ^^MFGM^ia*E^^t?iS 

[0 0 0 5] **W#feH:, ^^SMHSr*¥^-<<Sti 

[0 0 0 6] 

7V^^abT^^-^^^*tt^4^?LJIgJJ»^ 

^0. 5 — 6. 0 m^JBHSatiSJRSrfflv^^^— ^yw 
^Sr^Sb, H^Siibft^^ofcf^^icSPTfcbTSffi 1 

[0 0 0 7] 

^9 ^mMh VXM^&tiK s<9 — ^;v9 ttt, ^9 
— M&co m K^^r—^>9KX^)y<9 £ tifc 

9M^mte}£<D}$ft&m< ^.tfcx^, %hmx<wGM 

^ * ^ COffi^Mii ± S MFGM^g5> CO HJlR^a* 5 % fc 5 
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[0 0 0 8] s<9 — OM^t-^oT^c#$*LfcIgJt6^ 

^HHDn?*Tlc:, »iKR«KHlWL'TU*5o b£> 
U rcofccote, fffiKbfcJ; /^-^MtU 

<^#iJffl^"5rlBt?S?5fc«>. *ISii*<an;*tt#]§:bft< 
[0 0 0 9] J^Tl^5I^^MFGMCOSiagffilroV>Tpb 

9 - % m Sp b p &*mxmm *»«^»5c bfc t> co t> ro 

s<9 — %}V9timWfot bT£b£G0~e, rtiSr 
fpH4. 5d>&5. 4ffl&T*3bZ>1>K #1f >"CO^m 

^ (pH4. 6) 6*_hT*&frkf, 

£r^t£ (pH7. omk) ic^-efME-TSiKlSdSfcSo 

5 iu^ co^m^U -^^S^^P^coM^t Ltffi^ 
SrtmSo *»B©*»fi, MFGMco$^XST\ 

^/v^cofccocop HT**|SKSrSit5 - t 
[0 0 10] *t«MilMi: LTte, #Wc»JRRttft< # 

9 9 l ^#1) 0 *3PJ!^;JoV^», «IE©*1SW^ 
ft*3, *ifttt<o#KSr51IR-t-SKfcfco-cr±, #ic?bS 
[0 0 11] »**ifiJKo^S^ftS-ra*&fc«*^- 



gfc&SO. 5/im£(±t6. 0 //mJKT-efo5*S®SCia^ 
*>0>i5S#* bV\ 

[0 0 12] t^^-C, #S*atiaJ^Srfflv^T^^— ^yw 
*3r#yffiU MFGMH#£rEt#1-5*§^\ WW®^*— 5 
/V^cO?Uit£r 5 — 7 0°C\ £J*£ b< f±3 5 — 6 OXZl^M 

[0013] *|SW<o^ffiKJ: 9JD§OH-0V^ — 
$ttfcflM*»W^HMFGM38S^*tbT*3 9 , MFGM^^pj^ 

fc, *P*i-^*co»^ii^i-- ^icj:oT«MA^-tiff 
5£ts&s-C#«o -^oi:5i-bT, iS5*fiflf^MFGMSr#5 

[0014] mw£ritcwGM&±m^t?mfti±, 

^X9Ummt bTcD^OTtcftf^ r t ^-e# s ttti 
ift>, 3fSKJ:9MFGM^*"]ir5>Sr*«|, fi»5^ 
ttS^ffifil^cO*0!3SSr Jfet" - t \C i o TSMi* cOMFGMfl 
KftSr#sr fcjjs-e*fi 0 ft*5, MFGM^^««^^T 
v^^^t v 5 ^^coitmtt> ^iacoHJ60!l2T^bfci 5 
fc, SDS-/K y T ^ y ;V7 ^ K^/vm^*» (SDS-PAGE) 

-cmfgm [ c # ft ^ -e & a ^ ^ ^ >- * ^ ^ — *t? , ^ 

^-n^^ y >^H(Dm9^y<9wtmm^tix^?>^t 

[0 0 15] *»W#C«siWH-bfc4:r^ 
«t>Jt«W^ft*>f XSr«Fofcod5*>9, mIlHbfc?L 

K-e fc , — §PcOMFGM^«:^«IJ^^-e# a r t *s re & 
d^CftofCo ^i?7^co^7^V ^co^T-t bTco 

X(D^*tt, MFGMcoS^t LTC01M Xco^^Tirfi 
ft5^, aiBOWRW 1 "etW&^ft± 5J-^ ^ir/V^ 

V^COtCxtb, MFGMf^i^-f XC0^*^j£v^H^fc>fc 
19, 1. 2/im6l±6 0Mm^V^5*§*fcOt)fe5o 

•^cofc^, m?tmi&i. 4umcomx&>ti^ /<9— 

* >V9 tp\ZftWt v^SMFGM^^^co^r^fecoffi^i^^r 
XcogR^SrlHlKb. bd^^^r/V)K<D*^^ttS«fSr 
fx 5 - i: K J: o T3»*»K»**r ^ - t &X% %<dx, 
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[0 0 16] 

T^^SSr*ES-rSfcft^ ^^y-A (4 7%J3|Jt5 
ft*k9 y-A) tJKJ!S?L^iS^fflv^^^ — ^/V^ 

^ 3 v mSrpf»itK5WlJ bTv^3 r. t ^/T< b 

[0 0 17] — WB?L<D^^*ttJiBJIS«iSB4:A/ 
fc: J; 5 1> 0> fc # 9, S^T^SMcO . 

[0 0 18] JK©^JLSt-*fbT, *»©Jlt<0?L«^ 

^ ^ "C ^i"-<T?L^ ^ 5 a ) ^0. 1 // m£>ffi**ia 
«ii«£rffiv^<^ ^-fe:/v^cD*-g-f ^fc^fc*** 

Rf^fSJLSl. 0 — 2. 0 m<0lKS:Ml\h,fiI, MFGMCD 



[0019] 2 

t> TkSfcbfc^ y— A$rfflV^TMFGM®5>§rMitbfc 0 4 
7%SmW59]} — A (18kg) Sr4 0 < CtcMfi.b, 

ico/x (4o°o Srinx, ^ y — A-fe-^w— -e^ y 

®5>tel&*bfc 0 n<o/kffiBf^tt, ^K^^^tfUJS 
Sr^A/T^So ZZT*ftt>in1t9 y-AB^ (12. 7 
lkg) CDjJ!ft6^te5 5. 8%T?feofccDTN iJPzK bT 

IBJte^Sr4 0%fcW«EU l o°c^^*Pbfc#, — 
^ — ^/v^^rlnlJtXbfco ^7h, rcDirt^T^fc 

— (9. 2 9kg) <^4 0°CtrMUbfc#, ¥M(D 
yfc (4 0°C, 4. 65kg) SrJPx, WiS^y— Air^ 

^ — ioTTKffi^rlHliRb, SfflB^ — £^ 
ibiirfc (2 4. 4 7 k g ) 0 

[0020] mc, z<Dm&&m&mm (rod m 

£ o b (2. 76kg) , WftiaftSrfTV^ 
9. 5 2 g©*»iaftiBSr#fco **fe-ett, 

Sfpibt, HrettilllR^flSI b fcMFGMpM p r p t © it m 

[0 0 2 1 ] 1 

^^M±K Micro filtration pilot plantType MFS-1 
ST?, JBE-=E-^a— Type SCT-MEMBRALOX, special A 
LFA-LAVALexecution (1P19-40-0. 2M2-316L-1. 4MICR0N) 
T?fc*9, <£fWLSJ3m. 4//m ^ u ^|B*CD j() 
Tffeofco 

[0 0 2 2] /^-^;V^3 0kg^5 0°Ctt 

MLTia«4 8 0 y y b^/m 2 h (11®^ 1 m 2 & 

7c 0 ^ttSr««Mftl So fiy*?Kl K5 0°C^JPMb 
fc*^r2 7!)y b/VjPx.TSSMFS-1 SgltBilcft 

»J«t2|:fffl!5 0°Ci^PMbfc7X2 7 y y h/^^rJP 
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[0 0 2 3] 



[0 0 2 4] f*J^4CDfe 





AS (kg) 










5 


0.26 


0,9 


0, 46 




5 


0.16 


0,5 


0, 08 




5 


0.1 

n ^ x >i-t. r 


0. 36 


0. 01 



:£#«rw*0yi tram 



gbfct:6, H2{c^LfcJ: 
W*/fc^*M*B:, iBM9 8. 5%, ^y/^f 3 

8. 7%, fl|Jte#5 7. 0 3%, M^l. 6 8%, fLU 
0. 2 5%-Cfcofco 
[0 0 2 5] SlJfi^J 2 
MFGMfl pp <0 jrftyf 

wttm 2 -cm^tcyKmwGumm& tmmm i -e#7t« 

®»ilMFGMfgMp p p^sDs-# y r ^ y a-t 5 k^vw«^ 

»(SDS-PAGE)T*Jtifcbfc (0 3, 4) 0 ^f/V<DWk 
SttlO%tU UJ±V— (DJjW; (U. K. Laemmli, Nat 
ure (London), 227, 680-685 (1975))tC^ofc 0 H 3 fctt 

sDs-PAGEco^/vSr^^— :/y yry h^Vw-^^fe 

So CB1 ta^^^^^v-^— - t? (xanthine oxidas 
-f (butyrophilin) £ Pfk£tt£ ^ >v^ft-C, ^ffir 

[c#tK14^K< , JJBJ»fcoafW4*5i«v^*ix5 0 CB6, 

CB7£ bTV^AO Kftit^i4 4000^480 

[0 0 2 6] MFGMCOffMffi^ bTtt^ <£>;frjfe^£n ^ftT 

^^^14 4000t48000CO^y ^^n^^f 
^Btti&i^ttJSjft/ (T. W. Keenan and S. Patton, in 
'"Handbook of Milk Composition", ed. by R. G. Jens 
en, Academic Press, San Diego, Calif., 1995, pp. 5- 
50) . MFGMCO^^^^ej^^t?&So ZtlftC, £*L 



5^11 4 4 0 2 0 1 0 0 coMMfcS 2*CD/^ 

K«^^MFGM^fe*i-5 y TtfZ^^^W&hcDt^TLh 

[0 0 2 7] y2ttHIMlt*l. 4nm(Dm^$S. 

taitT^5^^W5o U6>U MFGMO^^St 
5>"CfcSCB 1 RXKB5K^m-^^y<> K*S — >^ 1 CD® 

MFGMO«jtoSc£^fo5CBl, CBS, CB6, CBTKLfflMS-fS'* 
WRM 2 (D^MFGMffSp^^^BI^^^^^&So 

[0 0 2 8] rcoi5ic, ^2Sr^3h/fi4)-^S J: 5 
fc, )»«MiSM^^bfc^ig^fi;M^^-^/v^^ 
^(cjjfffilbfc^^oTV^S t^zLhfr, m^icw 

^Mi" r. fc i o TJS^I-^^^ * — ^ ^ fi* co^g^Sr^ 



K^M^bfcW^ig^GM|BSJfp^*gfebfc^ y — A 
b ISM b fcMFGM t # » b fcfflj^ Iriot^SJ: 
#^MFGM^^ir LTfi5*CBl, CB5, CB6, C 

fJ:^^»^ — * — -t? fc 5 
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[0 0 2 9] H 4 B\ IrI CSDS-PAGEStPAS Sfefe t Pfrftb 

CB1,CB5, CB6, CB7ffi^^tfyKteW£foX\<^?>Zb7fift 
5o ^Ort^f), 3»*«i®MFGM|BfiJia»*i*MFGMiBSa 

fc 0 Sfc, MFGMj^ 
#<£3|ftft5>*tf5 o . 5mhiK±6. 0 ^mfcbfc5 J£< 

?La^»«MiiMT^*^co?L@»^:SP^^ 6 . o n m 

[0 0 3 0] HlfiM 3 
WiiJBIco ?LS \c ± 5 

fi^^cOTLSO. 5 Mm. 1. 0 m m&tJ^. OjumCO 
gg^ : NGK 17 ^ y tfc» t7$y^l7-f^ 



-=e^a— /V : CEFILT-MF 
^t-feMVt : ^ 30mm X 0 4mm-19mm;/X X 1000mm (^7 U .X ^ 
^) 

<&f^?L@ : 0 . 5jnm, 1 . 0 fi riu 2 . 0 u m 

S3 

: 3 m/ s 
«iilJE* : 1 k g / c m 2 
: 5 0 °C 

[0 0 3 1] mWK.fB^1t'*?— %JV9<Di&3&tfG\3: 



m, 1. O^m, 2. 0 m mCOW®ffi^H^aiiLfc# 
^iS^OJfSA^^Sr^bfco £*bfe<0tt*35>&, 0. 5 

[0 0 3 2] n(Dj:5i-, ^Slik-ett^-^T^TLacolft 
i: #s "I IB t? & 6 ^ t ft K 6 fo 5 o « x. «4fcJ»? L@ #* 6 

MFGM(D3I^CDfu^S^ 0 . 5jczm^b*^60 /z mlCfrfc 
[0 0 3 3] HJfi^J 4 

s?usa5«^MiaMFGMfiKp R n (7>^^, mmmm&Rxfm 

ftMl t^^ofco fcfcU MlSfiSt, 13 

°C, 2 0°C, 3 5°C, 5 0°C, 6 0t, 7 0 °CXMM b 

[0 0 3 4] 
[«2] 













MFGMlR^ 








f mm 






(g/M/^- 




(L/m 2 h) 


(%) * 


(%) * 


(%) * 


(%) ** 


^/i^ k g fcfc ^ 


5°C 


102 


0. 28 


0. 10 


0.02 


0.41 


2. 01 


1 3°C 


145 


0. 29 


0. 08 


0. 03 


0. 41 


1. 92 


2 0°C 


86 


0. 55 


0. 19 


0.01 


0. 77 


1.64 


3 5°C 


486 


0. 29 


0. 11 


0.02 


0.43 


1. 10 


5 0°C 


545 


0. 28 


0. 16 


0.03 


0.48 


1. 19 
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6 0°C 523 0.31 0.14 0.03 0.49 1.15 

7 0°C 98 0.34 0.13 0.03 0.51 1.07 



[0035] z.(Dm^ wGM<Dmumn%hmuj£m&^^ 

#>6>, MFGMOElR^Srfotf S^fi, 5 o C^2 0 o C£l^ 
fcfct) ^JBo^affi^Sr&tf SiCtt, 3 5°CK_h6 0°C 

[0 0 3 6] 

[Ell] 



[mi] ^v—^, m%%RT$/<?—$/i'?<Dmj& 

[ El 2 ] m&m 1 -Cf«3fi bfc W*StiiMFGMf3^p B p CD* 

'So 

[0 3] MM* 2 -e»lig bfc7jc^MFGMpffin*p i: 3£Jfe09 
1 ^MKbfclf®«igI^GMffMp R oCOSDS-^y U /VT 

[04] iftRftl 2 XWm b /Jc^MFGMpffi p R p t SlJfcM 
1 ^MKbfcffi®MigMFGMfSKp R p(DSDS-^y U /KT 

^ K^7vm^i&0~e&5 o 

[05] — ^/Vt&^WftMO. 5 Mm, 1. 0 

mmw (Dm&ftjp&^-r m x & s 0 

[0 6] /^"^/V^^#«Lg2. 

5 0 



[0 2] 










U-A 




flftJI»*L 











o 1 c 




&^FS Cum) 



[05] 



[06] 



s 




1.0umj2j(i})£ 



i| i i ni[i| i irn 



o 1 o 



as 
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[H3] 



1 2 3 4 5 6 




CD a) 



[04] 



1 2 3 4 S 6 
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IftWB] ¥/&8^1 9 0 

[*)B*tnE 1 ] 

WtjEfchttgm*] 0 0 3 4 



[0 0 34] 
[*2] 



*2 



^ mmcbf&fr worn 

(L/Wh) CO - CSS) * CO * CD ** iWkg&tzt) 





102 


0.82 


0.18 


0. 06 


L21 


2, 01 


I SV 


145 


0.81 


0. 22 


0. 0G 


1.15 


1.92 


2 0V 


86. 


0. 70 


0.24 


0.01 


0. 98 


1.64 


3 5°C 


486 


0. 44 


0.16 


0. 03 


0. 66 


1.10 


5 0°C 


545 


0.42 


0.24 


0. 04 


0.71 


1. 19 


6 0°C 


523 


0. 43 


0. 20 


0. 04 


0. 69 


1. 15 


7 OV 


98 


0, 42 


0.16 


0. 04 


0. 64 


1.07 



m^EMmms^] 0035 

tttEfrjfc] SHE 

[0 0 3 5] rcojg*, MFGM^IUlR^tttoaSft^ 



3 5°C7^fSfe^)VM^7 0°CcT)^g:^f&Tbfc o Z_tlh(D 



^t?S3l*Ll!itPJ£awr^ff465- 1 J; 

o^?LH»^tt y ^-t 1/9 — rt 
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